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(54) WAVELET DECODER AND ITS METHOD 

(57) Abstract: 

PROBLEM TO BE SOLVED: To decode an image signal 
that is compression-coded by adopting wavelet transform 
for the transform system with resolution of an optional 
rational number. 

SOLUTION: The decoder is provided with an entropy 
decoding section 1 that applies entropy decoding to a 
coded bit stream 100, an inverse quantization section 2 
that applies inverse quantization to a quantization 
coefficient 101 to output a transform coefficient 102, a 
transform coefficient inverse scanning section 3 that 
scans the transform coefficient 102 by a prescribed 
method to rearrange the transform coefficients, > and a 
wavelet inverse transform section 4 that applies inverse 
transform to the transform coefficient 108 to provide a 
decoded image 104. The wavelet inverse transform, 
section 4 has a band limit means of the transform 
coefficient in response to a resolution transform 
magnification and configures ' an up-sampler, a 
down-sampler, . and a composite filter adaptively 
according to the prescribed resolution transform 



magnification. 
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±f5^^-yuy hffiXife^Srtt, Sf^o»«fiK*fBF 
[»*^4] ft»&fc^*vir:^7*K«LT±E 

* fin s i v > r 5 r t * » 

ftts-^nsfifc 6 c t zwftt -rzmxm 1 esw 

x-^i/yh«ffc8t. ' 30 

[St#S e ] _hE7 y -f^s?? 

lRl«>»«ff Sr 2fflPfc±tf 5 C £ Sr#«t 5 IB 

ISM** 7 ] ±|27y7'ty7 P 7SU J ^7^/^ 

±s28Elfe«» SrBf jSfe-e^ * * ~ ^ ^ Lt«*«S 
fctttm* SMMMSiB* * * = «k t . 
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* t^swMw-s c &(tmt -raw** 1 E«<£> * 

4] ±iS7 S /7'tyy7M^7^^ 
111**1 3Etw^x-/i/^ M^bgfo 

[»#*i 5] iEr^^v^^ttK^fPiSfctt* 

[»**l 8]. «*atc^r>>^^7Sr«^.rv^5.. 
::i:*:#ai:-rsf»*gl aES*©**-^* hm^ 
<fb3£«. 

[M*3S19] ie7y^ty^7, ft^ls?? 
llx-f v^^^^-r^d^feSCtiWairi-SW** 

[«*S2 0] «F#{bf y hy-A^xyhpf 

-«-fHb Lra^bwss-iStH-rs^^ h n f-m^b 
*at, 

-LES^HbffSrSriiSS^Hb Lr2E*«»SriHtti-r 5iS!* 

iia^-T'i/y hi»*«^att, gf£*>«Hfeft««ff 

[ft** 2 l ] ±E*ftftaE«S JxSffiroffiaEftHtt 
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tt, Tyf^^zfy, 7*4 V$ fry 4 ^ 
[H^2 3] -ilE^-f St*«!;a 

[«*JS2 4] 7 y T't y^Ht*s/!> yf y^;HI 
WIT^ ^ti^Ct Sr4#a t -f 5 Hi* 2 Ofa^co^j: 

±IB^*-^Uy hfflKSKolSfctt, »F5£©«Ptt£*» 

[11*312 7] .bfE^-yu-rx hifi3E«-C«U «« 

[8t*S 2 8 ] ±1B« < ±IE» 

5- fcfir»at-rs«l*^2 7E«<D**-:/Uiy MS 

[81*35 2 9] g^Ty^Vi^V-^y ^&m*± 
IE«*iir»tBB3lv^T*J»ftfttK*W*S:«-*-S w £ £ 

[B*>53 i ] ±E7y^ty/y ^-cfMfcfrfi* 



*>13 0l5ffi^^^-yu y h«#}bJM£. 
[«**3 2] ±B7y^fyyy ^Jfctf'&riG^-f 

[lff*Jl3 3] W*{fctry hy-A^xyhpf 

±e«fe«tt«:3r:£«>;frtt-e* * * - >- ^ u r *smr» 

[M#*3 4] ±B7 s^-frvz/y v^-ett«^raj* 
fctt«*ifijo*«a*2Wc±tf s^i t#»ti-sai 

*3S3 3B«o?x-^U5' MK»fb*8s. 
[»*«3 5] ±et ^y-y-v^y 'v^ft^sfc^-f 

[ft 3 6 ] ±S**7^ yu* y >-^tel!ul£T-fT 5 

5it*Jl3 3Eft«0l>3i"-^Uy h«-g-ib#8=, 

y v^Sr^atff i*i|*»i:-r-5«*iS2 6 
30 Et©!?*-^^y HIWSo 

[H*3S3 9] ±B7y/fy/y^R(^«7^ 

£-rs§ft*il3 8E*«)*x-yi/y h«-§-{b#8: 0 
[M*ia4 o] iB7^t^y >^-ew:«*rp]* 

[8»*fi4 l] ±E-&fiR7-r/v^y v-/tti»©-Cfif5 

**3 8Et^^x-yu^ ha-a-{b*s, 
40 [H*fl4 2] iM^y^i^^ y v^ttBfrar-tf5 

[IS*^4 3] M^y^yfy/y ymK 

. tSr»ati-58B**3 8«iR«)*x:-y^y h«*fls 

[8**«4 4] JbE7^fy/yy^ 
7V y^if>rv f ^/i'7>f/^ y y^itfcac^ 
4tai:^^§i*3S2 6EtwDx-/i/^ hm^it* 

50 . [8R*394 5] »#{tfy b* Fy-A$rxyhpf 
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-«*<b LTft^Hb«S&i£fcB U 
±lB* J Hb«S£iS!S J Hb LT*lft«»S:jSa U 

±iS^^-yu^ hiMC«a>Rfcrt\ ffifetoMtoBSm • 

[«#* 4 6 ] ±E»<ftft*lftStL5flftcoi»*»i«fe 

, tt fc t O 5 r t £ #® 1 1" 5 f * 3ftJg 4 5 lEgc 60 * * 

Bret, d^os^a^-csstb-srfcsrwafc-r* 
a#ft*So 30 

^^ftaBBScte, iii*lft9 5SUoe^il»i:iij*¥*S 
[0 0 0 1 ] 

TNfe*), >x-^uy YW&R^W&R^Xft^r 40 

[0 0 0 2] 

ISO (Internatioal Organizationfor Standardizati 
on) ldJ:o-C«2p{bSttfc J PEG (Joint Photograph 
ic Coding Experts Group) JjS.ffi$>Z> 0 CtUiDCT 

(discrete cosine transform) £:fflt*T£tc:iM:iIHfe 

mttBEffift&ik-rztt-e&r). jt«WHv\tr ha* so 
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n 3, ^ S^jftSRSlcft 9 . ±«ttfc#<b# S £0 J: 5 K 

ft So 

[0 0 0 3] m^ttSUJc-, *5fili, 7 b 
D C T (CTPp^MlCft 5 iftfEft-C^ * ^ mfr&mXtt 

[0004] sffi^B^^^-^^ 7-^tr7 f ^-A— .tf* 

O^^r-ii, _®«JBE«*aiC J P E G^MPE G (Movi 
ng Picture image coding Experts Group) L N 

m^ic mm-r a t © t *«9 * ft*. 

[0 0 0 5] 

[0006] a^^-^uy ne« • -mwsk 
*: (^-y >-^) 1-S££#x#4v^$;fvc^3 

ibttSo 1-ft*>^ 2©-<#S^t"C<C< ^n^t'S 

trffis^rsft^wttff-cfzi- k (m^b) -rs^tds 

[0 0 0 7] ##Ehfcw©J:5*t«aKiE^T 
fflv^-CJE^-^{b^ft$n/ L c^l^^f-^^, ' 

(m^b) Rjffi£U ^05S|&»fcU-C, mtfSrf- 
[0 0 0 8] 

b p f-m^b urft^-ib^^^iitii ft^{b^&£ 
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^yfy/yy^ y^v-^v^y GiSt?*** 

[0 0 0 9] «W!)x-yt/yha^I 

?«#{b£i£mu 

[ooio] 

#{burs^b«»*-5SWL; fi^b«i»*iS?*^bb 

0>BfcW:> ^o«fl^|Elft«*lcJ:oT:»e>ix6iif« 
9 vis?. PV^^y^?^ 7^tyyyy^ 

[ooii] 7y^tyyyy^itgM^±tf 

w</u*je5«) £?ftgu wft*ft^£«WJtW-*-Sf£ffl 
[0 0 12] 

[0013] *^w*ifi<o^iBtt, 

*-^Us/ >3E»?f*{bS:fflv^T«?^bSix/tif y 
hy-^^A^UT, ftt^W^SM»^# 

^^7, * 9ttftii«ksistt«e^ (pda) , yy 

V7hi>x7 ; ev ? ^-;K A, 3i9ocCG-T?JSv^ 
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[0 0 14] @1 (Cll, ^tO^x-yu-y bVL^it 

[ooi5] ;©H l^i-^SMUlfi^jglBo**- 

ha*<bsiBtt, w#{btr 2/ h y-A i o o 

5:xyhD f-m-^bih^^ b a tf-tt^bffl l * , 
MibMi 0 l SriS!S^bUTK»«fti o 2&mm 

-rzm**it» 2 1 , iciftffift i o 2 zmfe<oxmx** 

10 &^Ri£**^~v^SB3£:, Et«fe;l&ftfc«««R 
l 0 3 SrfflSEft LtlfM l 0 4 r>x-yu 

[0 0 16] J;9A#ttlc»9H-Si, xyhnf-I 

9i£ffi£ftfcff*{b^y h y-A l 0 0 

> h p tf-ffl-fHbfc urn, HK«K:fl^e>ft-o*s^ 
7^^ffl^b-^*«M^bSrfflv^rtrfi^ 0 fiLS«-e 

20 "^-W^b^ffifc^JCi-S^feSrfir5iK«* s fe5. 

[0017] jjffi^HbSP 2 fl, xy^n fcT-«-fHb» 1 

tcj: 9a*<bSttrw*SixfcsWb«*i o i ^iSft 
^burfE*«»i o 2££b^-r5o c^a5*^ibap2 
'-t, c^i-^uV Kff^{bK»^ff*?*tfc*4fb*Qi3a4: 

[0018] m&»»mx**=>'m3n. a**^-, 

«2T#fcftfcSC»«»i o 2.£&tf&x.T, Sffc*£ t 

[0 0 19] !)x-/Uy^»4fj:, 
0 3 Sri»*lft UT**Wftffi-§-H««* 1 0 4 Sr«W . 

[0020] rcr% *j8KHii6<o»lSo*x-yi/y 
ha^b3S«-ctt, ±ta^^-yu^ hij!«»ffl4j^ 

40 I0021] *m&<oB1R<D$=*-'7i'v hffl*<b36« 

[0022] H2ictt, ii^o^^-^u-^ hW-§-{bS 
[0023] 12i:/W^x-yi/y h^{b3£Bte, 
50 t. S^bffl7t, xyhpf-^^8^ ^rcoa 
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[0 0 2 4] !>x-^l/yh8Ra5f±, A^SiXfcB 
0 5i*x-^i/y hSE»Ltt©««»ftl 
0 6£ffi^-r£ o 2E»#A**ir = V^ffl6tt:, 

5 1 0 6 5rMtT, 

«ffc&SE»«»l 0 7SrW/3i-5 0 4*5. IMBBiaHE 

[0 0 2 5] fi^fc«B7tt, SE»«»^*^ = ^^SfP6 

^b«ftSixfc*«»*io 7fr*^{bU *«>*Hb 

«» 10 8 ^tH^"T5o 4*5, S9EIS l 0>i2JFHfc;8B 2 

[0 0 2 6] xy^n f-»*{MB8 fit, i^Ht&S 7 ti> 
. 1 0 8 KS^rO' h n fcT-ff 

'*te«rJ6U -t^ff-g-fbtTy h y— A l 0 OSrffi* 

tuf ft< , mmm i co^v.h.n tr-a-g-flrisu -eco^m 
ttt, ^^^^hPt'"^#{b^8-C^MSi:^Lrv^ 

[0 0 2 7] 1113^*1, ii#0>** — T/U';/ h*»*QiS_ 
SrfxpWfiKSr^i-o roB3^ifiRtt, jfto^ibS^ffi' 

u^i-3) -e*>!K U»«#Sr<g:«i:i««tc:5>at, J." 

[0 0 2 8 ] B 3 K:*5^T, AAH«ft# 1 0 5 12, 5te 

3, 8 4Jcj;oT»<ftS^ix-eJx2 5)'<z>l|S^M9IA* 
[0 0 2 9 ] ±12^ ^>"^ ^^-7 8 3, 8 4 35^<Offif 

4)-«f^-f /v^ 8 6 £«d«fcoT3 

8 7, 8 8i:J:oti!MtfRWti2 
[oo3o] lEy^yfy^s?, 8 8a»$>ottLa 

.9 fc#*rJB^*f'<*7-f/U* 9 0lC*oT3e>fc'»«# 
f^79 1, 9 2fcJ:oT»«Kj&S*;h^*l2#aM 
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[0 0 3 1] ccoi: 5ft«!!3SS:3f3eo^/^"t?ff 5 - 

^/U3£T»«$MWLfcjB*, L L Uf^ 10 9. LL 
H<f 1 1 0, LHftfl 1 1 , H«#l 1 2#£fifc£ 

9^LLHff-^l 1 0©Ltt«S«J*5J-C*>Sr tSr« 

10 [0 0 3 2] i4Cit U-</U2*"C2»C7C®i«S:*« 

4 X*<D LXVHO«|Hi£tt 1 &5c<f ofcH 3 

fcfi»45. 4*3. H4 4"©LLtt7ksp - Sffdt^ds* 
CL tfe^rt, lh H 

-esariMMSL ({£«) -Cfe5:^l*U^6 B * 
/c, m*cox_s i ZEttSK^fRi (x#inj) <z>#HftS 

[0 0 3 3] ■r*t>t>r<D|2l4{C*JV^T, 2 ^tc^M 

20 tttt;jfefu^i(0#«»a (7K¥-»i:*-ft) tCJ:. 
Mo^LL, LH, HL, HH|C#it<btK #Cl^ 

ft) «w<t 9Mf-4o<Dj&#LLLL, LLHL, LLL 

H . LL*MH{d^itP>ix6o* * 
[ 0 0 3 4 ] |g| 5 (CIS, H4 

. -J6^ufc»^if<ftw^u"c*5.i3, z.<Dm5^b^m- 

[0 0 3 5] Wc, El 6 Kite, »«SSlft«0»ff^^ 
30 4v^^co^^-^u^/ hiS^lfeteaiSr^^flldtS:* 

. S:8*U^x-^l/y h»*l!ia*«fiR«3 5i:« 

[0 0 3 6] i3t^Lfc^x-^u y hf^OtfJ 
" A-t?*>-5*Wtt«» (LLLff-^10 9, LLHjffl 
1 0. L Hif^r 1 1 1, Hff^-1 12) W\ SR**: — 

-/i-y h5»aE»a*«fifcaj3 stcA^-rs^, mL 

■Ltttl0 9ft(J!LLH«tllO^ ^tlftLT^^ 
ifV^79, 1 UCjZoT 2.«0>*Mfc£tCT y-fVls? 
40 /l^^ix^o 

[0 0 3 7] ±E7 y rty^7 9 let L L Lfflt l 0 

9 £ r y ^ yr^ u r ^ $ nfcft-g-tt'&fiKffl o — y< 

1 0JCJ:9, ^fc, Tyf^s-fy 1 1 (CT 
LLHfS#l 1 OfrTy^^^/UUT^fiSStlfcW* 

[0038] 1 3 -efi, H#©«»*:»ff«*jSc-r 

50 [0 0 3 9] ^"F^^id, _h&<0«iJl«: 1 ^T*^ 
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[0040] -r*fc>*>, *u**i 3©h«j«-§-hu mm 

[0 04 1] LHOTl 1 1 tt. 7y/t^7 

^dUflW^*:^ /I/* 1 7Kt7-f^ y y^^tit 

[0 0 4 2] tm^ \ 8T?li. -&*fflp— y^7>fy^^ 

1 5 t-&jESffl^/^7-f /u^ 1 7j&»fc<Offi#<0ff#4: 
0i^^-r5 o IC^OMIICJ; >9, ±|^u-</U2co 

[0 0 4 3] Z<DmW^sl S(DmMt^^ ^X£Ty~f 

[0 0 4 4] H«#l 1 2 fit, Ty-f^s-fy 2 

i(cJ:oT2fS<o»^{c:ry^v^/uStbfc«. ^ 
J$M'W/<*:7-f yu^ 2 2*CT7-f /u^ y ^y&tiXM 

[0 04 5]'jDfS2 3m *««Dw^7>r^ 

2 0 ^J&^'W^^^yl^ 2 2 7^b<0fSpg-O{f 
fflf«-&fifc-fS« wC^ro^SUcJ; 19, ±EU"</vi<o 

[0 0 4 6] fiJUL;&S x iiWtO^a-^Uy h 

[0 0 4 7] iJEUJs-^W; hff-S-flsXtf 

[0.04 8] *»WHlfiO^«|(0» 1 <Z> 

[0 0 4 9] 1 <Ojy£#j<D4§^ [H 1 L/C * 

[0 0 5 0] H7jctt, SRRlOlffWiLt, ^® 

2"<o-<**»co 1 OJB/hiB«Srffl*ib-r5 

l2Jl®^^2 0-<^^^l^^J' i ®&0— #|<t UT, 
JKH*<0 2 1 03B/MHftSra#<ki-6 !>x-/i/y 
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[0051] dT\ r v~f^-^rfy 9r-2f^tcr 

•y- >-^U $ fttc'&<D U><yU 3 60-^^ o — 7 ^ /u^ 
(^JSfcy^vu*) 1 0^P>U1*S*L6.«*1 1 3fi, ft. 

\z&'<1zK,9it>*t>lffm&L<0 4&<D i ©3fi|/j^|feic:*sa-f- 

10 RUSK, U-<yU 2 P - 

s<X7 4JU# 1 5*^ttJ*StuS«-S-l 1 4 fit, J^M^ 

<o2^<Di^»/hii<ftjc*aa-rsct^^s. 
or, ^^ioiiow^^x-7'U'y hstibs 

»ci*5^r, JS®J«o>«^tf4»©io*B/hiii«Sr»5. 

fctfjfCfct, -&jSJBp— /i,* i 0<£>tf^Kf-^£& 

19 ttJ-Mrtf J: < , JKli«<Z)«x.tf 2 »<oioffl/Mi 

^^^«J:i^^^to6o Sfc^co*^ Hit 
fll2li, 4 #o 1 , 2 5>co i <z>J§/hlMfe©fa;h/<0ffl: 

m i ©A#M-en ; jDaii«^ 2 n^zmfto 1 ©«/Mf 
[0052] i-*^*>iii7tc^*i^***«fyo^*- 

7^ hiS«l*«4«Ci3V^-C. LLL{f^l0 9WL 
LH«*1 1 0 12, -ttt-ftbTy^^^^ 9, 1 1\C 

J;ot2MMi:75/7'ty//^ti, £ fete -tax 

30 ^^^A-^l 2-fC<fc 9 y >^$*Xfc«, 7)P^ 

»cj;i9, u^</U3roij!3E»^^T"r5o 
[0 0 5 3] SR3!ra3»*l 3<Z5ttJ*«#tt; JEldTy 7" 

■y-^^y i 4tcr 2flffo*p«ffi*cr y^-y-^^/usnfc 
tvr/jp#^i 8(c^^tb6 0 

.[0 0 5 4] ^fc, LH«#1 1 lfi, ryy't^ 

i 6 1: i or 2§©««»;r y^t y^Jtifetv 
-S^ffi^ ^-r/u^ l 7(cr^^yw^ y ^^^ttT 

40 ^JPg^l 8lC^|(btLS 0 

[0055] m&s i 8 T*n, o — 7 y^ 

[0 0 5 6] ^OftW8l8©IUMttt, JE(-T'>>^ 

. -y-^^y i 9{;r2MMi;777'ty7 p /^^; 

^)S6fflD-y^7^/U^2 0»Ct7^^yyyS 

[0057] m 7 ©«fitr-tt. SR^ritffl p ^ ^ 
so /u? 2 o^e>«oitt*iiMft«#i 1 MioM 



(8) 



*4*BB2 0 0 0-1 2 5 2 9 4 



13 

[0 0 5 8] ifctc, *«WHlK<o»lBro* 2 ©Aff«yo 
[0 0 5 9] 3R»2©*#0i!©»g\ Ellfc^Lfc* 

<0«/Sa>e>«» (»J») S««l8i**ifc« 

[0060] igstctt, aK»2ro^ff«tur, Hi 
[0061] c cr% .flfrESA ©*ft«?J-ciE^fc«»c... 

U-<yW 3 O^fiWB n — 7 < /u* 1 0 ^ h £ *b£ 
ff-^1 1 3telJiilj&0 4#0^ 4 
fc, 1/^1/ 2 co£*j&$ u "7 -f /U* 1 5 a» e> ffl* £ 
1 4fisB«cb2 4)'0 i<zj»/hiB«^*Ba"r 

60 IfciSot; 2^0 1(Di/jN$ > 3#<0 10)5R/h 
* > 4»©l©t/h*"Cfc5: $rfiJ^-rnrf, 3#. 

l l 1 Of M^H^FI i ^ 5 C i ^Saicb^6c 

[0062] :©j:5ftc^^, SBESB2<o^fl:flfy-e 
fit, HHH&o 3 #0 1 ©«/hB»^a#iKft« * 1 • 1 8 
8:£jSfc-*-5fc«>K:, H6<OJ;5I^^^H"C«5iBi*ffll<o 
«*S:«*fti-5fc«)<Z>«dEt. U-<^2T-<BK««(D 

3^1 coy ^>tyy7 2 4£Rd-6J: ?icL 

[0 0 6 3] i-f£t>hm8\C7jk-fm2(DM;i£ffl(DV^~- 
rf\sy hiSSSEifcSlUlc^-c, LLLttfl0 9ML 
1 Ott, ^^tlT^^V^^ 9. 1 1 fC 

ior 2«(o«p«fta[(cry^iM^^ , yustt, 

1 2 let 9 V4.a>9 y Vi/£*xfc«, ^qg 

,[oo64] skj»»*i 3oa*«*tt, r^t> 
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^7 1 4»CT2fflF*0»|ftftfcr y^^^$ixfc8, 
-g.{CT yy^^y? 1 9JCT2ff<O^^S(CT ^y^V 

[0 0 6 5] ;«>^jftfflP-/^7^/^ 2 0lCT7-f 

y >^$ftfc«-s§-i 1 7 11, y^yfy7'7 2 4l: 
r3^oi(c^^^>y^ (M5I*) £*x5 0 
[0 0 6 6] ' Stt*2<O*flc0iJ"C(i, ±15^ fi^l^:/ 

10 7 2 4d*e>offly3«#i 1 8*s, aB3»©ro«/Mi 
[0 0 6 7] ;^2^ii;J;tiil 3^i«i 

• LHfi*l 1 im<D2fe<DT y7 P t>7 P 7&^ 

[0 0 6 8] M2^W^-)x-yU7F 

ffl#{k:3Sia^<t DW&tbSffl-g-BttfcW^i l-s'tt, MIS: 

20 offlciot 2 1 <DMt&&commf&fttnffi$ib 

31 y r > ^ b ^ o y a x'&h£lr s zbi>m^\ 

[ 0 0-6 9] mc; ■ ^mmm^mm^m 3'<onwm(o 
v^-^yy hm^tmm^^xmms.^o . (J c,. v , : ; .. 
[oo7o] m&mspMrftmz&^T'b* fs?p&ft 

[0 0 7 1 ] El 9 KM:, SBE» 3 t IT, @1 

fltrieigi7xt5ia8 ^^i:»j«s*Kfiiii7xt>ia8 
40 T^-r^-B*sfiijoM^n, m 6 u/cis^o ^7 

[0 0 7 2] SJIBSioftfrW-ca^fcaic, 

«#i 1 -3filBW«ro4»05iO3B/hBWc«aL, 1^ 
^2 0*fi8fflo-/<^7-f/^ 1 5*»e>W>3$tt5« 

ti20 Ill^B^O 2 1 <D«/hB«fc«S-t-a 0 * 
fc, H91B»2«>*(t:«i|-ejS-€fcCi:^b, 4^lWi 
50 /h* > 5t>^1<OS/J^ > 8»©108/h?"C*)5 



(9) 
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i i 2 t , 2&<di <r>M&&<»m&Z± 

»«ffiO®r««r*rici"5fci«)(Z>LLH«-a-l 1 0 <Z>«* 
[0 0 7 3] SR»3<0A#«-C 

Daiitta> 5 i ©jfi/hHtt<Bffl*iHfe« ^ 122 

[00 7 4] -Tft 9 3 roA#«0 * 

hiS3Elft«4JC*5V^-C; LLLfff 10 911 T 
y^^7 9(Cj:or2 f^co^^S (c ry/fy :/ /V 
£ ft, -SlSJfl n — ~7 4 jv$ 1 OCi!? yu.* y > 
IIC7 y*?^?? 1 4KT2«0««fefilCT 
y y^i/S ttfcft, .^Jjffl o-/<^ 7> 1 5'K 
t7^/^ y v^^ix^ 0 

[0 0-7'5] ! 8gV*-C\ :O^P-^7^'/^ 1 5 

-&J*«t3-x^7-f yu^ 2 OtCT^yU* y y^Sft 
[0 0 7 6] - O^ffi u 7 ^ iv$ 2 0 tCT 7 -f 

^^y ^^stufc«*i 2 i n, y^^-y-v-^^ 2 5(c 
t5^il^^yt^/v (M5IS) £ti,S 0 
[0 0 7 7] asg3©Aff«tii, ■iia^!>.ytV7' 

3 (D Jztttf, 5 1 o«/hlHfe<0«*IB<ft«: 
£j*T#3fc*tt-04<, H«fll2ffl02««)77^ 
■^^^X^diffl^^^^^/U^, LH«*1 1 1 
^O2f^C0Ty^^^7^U : 'g'J^ffl^-r^^7^/l' 
LLHfttl 1 0m<O2m<DT yZf^^^yRXI^ 

[00 7 8] '^fc, Stt«3©*#«<0!)x-^l/yF 

[0 0 7 9] *«WHJSo«ffio!B4«>Afl:«W 
[0 0 8 0] 3tt»4<7>ftff«<0»S\ UU^Ufc^ 



16 

«:£fo£2{gtc^^£±ff, Ty^ty^aWfilc 
[0 0 8 1 ] mi OlCtt, SR5S4<Dftflc«li Lt, B 

2<o«/ha«srffl-gr{b-rs»&w > !>x-yuo/h^ 

»8P4 0«BS«riSS:^-t- Q &ib\ :^)ii0OM:fc 
10 v*T, 8JIEH6 fc'rac«rt»*lCttia6 

-S§-£rftLTv^ 0 Sfc, Ell 0*cojfti»(cT^ri«*« 

[0 0 8 2] ;©Il 0tC^1-g4O^tfW(0^3i — jf 

«fiK«iJ3 5d^w^snfcas«ift«offl-§-iif«fB#i o 

4(1 2 f^W7 ^ / t y 7^7 2 6 CJ: o t 2 

(cr^/^-y-^^yu^^ 2^co^^com-^lf^f-^l 
20 2 5 t*SttSo ro2«o»'^<offl>iiiife«-g-'i 2 

5H $ e>Jd-&J5S^o— ^7>f/^ 2 7(Cfc^T7-f 

[0 0 8 3] ±Ett*IHMt-i§- 126 fl 3 # 

O 1 (D#i?>'9-y75 2 8 ^IjBai^^S^n.Sp wjjxjc v 
J:«9, 3 2 OfM^ffif IMf 1 2 7 ^ffi^ 
ti5 0 " " : ' : " " ''' " i,{ 

[0 0 8 4] ftjb\ C^^4C0^W(JtC^^T, 

^ u y h a«*s*«^«i5 3 5 ten strsEia 6 co^t- 

30 v - *B>h*j& 5 1 tC^V ^ i: # fCttfgl 6 <D«J5)E36» ^ ft 5 * 
d« 1 ^^ffin 1/2 |C5£V^ * tCfiO 7 <DWf&$:&m~r 

[0085] j9ctc. Jtftwnm<omm<o9z 5 
■loose] mmm 5 .a 1 istz-v . 

tt, fufB^oi-yu^ hi»««S*«filcffl3' 5<0«SJo 

[0 0 8 7] (Hi 1 ten 3K» 5 LT, g| 

no^x-71/5/ HtB-a-fti6BJc:S3V^-c»«ffS:2(Z)-< 

4 Sr^f. 1 lO^tC^o 

/TfftSrttLtif^,, ^/c, (Hi l+WjftUfcT^+K 
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10 0 8 8] w^>g|l 1 \C7fk-f%$5(nMr&&l<D$ii — 7 

#^as 3 5 3ft*bw*sttfc5eiEife«oa-8-iifift«*i o 

2 7tcjs^T:7^,a^ y >^£*lT, 2«<o)»M©a 
1 2 6#£jS$*L'5 0 

[ o o 8 9 ] tm&^m&m^ i 2 6 n £bK2f&<o 10 

Ty-f^^zfy 2 9CJ;ot 2{&tCT y r^V^uS 

*v 4fffoj»«soa#ii»«'S:i 2 8 t4$*ts. c 
^«»iHe« * 1 2 8 ii, s h \z&f$,m o 7 ^ ^ 
* 3 oic^t^a^ y >y£thx, m^mmt^-i 

«*1 2 9&mfi£ft2> 0 
[0 0 9 01 w<Oiai 1 -CttEI^^*B»UTV^ 

46.- o\z.T y7V>77RUt<erf&7^/u#&j& . 

tf£Z>o 30 

[0091] r9SB5(z>*^^:0lJ(c*5v^T^i, mi 1^ 

[0092] SK*5 0*ffW(c:i3v>rtt, 11 
1 tc^LfciilK 2{g07y7l^77<b^/£/i!ci-x 40 

^5^^tc-g(cJLtf5fc*!><D7 m l 

2^)^&r-ti4f&or ^ty^7 4 1) £ -mucins 

[0 0 9 3] -f-fcfot, rcOiEll 2 (C^-rm 6 W Att&l 
7uy hffi§ESMfjS4tc*5V*T, ^-^U^ 

&{f-^10 4J3\ 4«©7y/ty7 F 74 1lCj:or4 50 
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«^«P«a(CTs/^V^/UStl, ^iH&ffi^l 3 3 

[0 0 9 4] fcib\ wO»6«)*ffW(OJ:9*»fiStt, 
[.0 0 9 5] WIBHl Oco^^d— ^^.y^/u 

y h i2*lfeS*«fi!tffl 3 5 ftUT^&i&m u -s<X 7 * 

(H/W^h) &Hfl«T-£S£^5»*a s *>3. 
[0 0 9 6 ] #38W3ltt0>7£ffi<0& 7 <7>J^#:#i£> 

[0 0 9 7] 7 CO*^JcO^, 19 1 L/C 

[0 0 9 8] Ull 3(Cft, SK»7(OAff^Ji: IT, m 
T, " .B9E#0 i: P] C«fifeS*JCfi#H t l^-©Jg^W# 

^tttv^o m 1 2^<D&mcT^fa%m<D 

[0 0 9 9] C<OBl 2\^-tm7 <D^WM(0^aL — 7 
4 ft, 2^07y/ty7'7 2 6(;ioT2^»g 

[0 1 0 0] ±X8SL%mW&%\ 2 6(1 $bt-2fg^ 
7^tV/7 2 9fCj:oT2«0»«ajCTyy-y-V 

5o CWa*IIM*l2 8tt, ^blc^^P-^^ 

3 o(r*5v^T7-f /u^ y >^$^r, a-^-®^ 

if-^-l 2 9 3&5#e>tbS 0 

[0101] ±E«#Si<fe«* 1 2 9 tt, $ blC 2f^O 
7yyt^7 3 1 tCj:oT2f&0^&Stcr yT^V 



(11) 
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3 1 ^P^tL^o 

[0102] tm'&^-m&m^ 1 3 1 *»h:tn» 
to 1 (oy^ yf>y7 3 a-ewisis^aastt^o -*uc 

J: 9 . 8 ©SMoatlMt 1 3 2 isffl* * 

[0 10 3] ftjb\ :©»7©fl*w-ew:, Hi 3^ 
£*L£ii>9, li«a>fi«fl!lo«*iBKtc<o*, MIST* 10 

£ffv\ #b;h,fc«««<D«*&* lMFK(£*ffi!l<&«#i: 
[0 10 4] £fc, Hi 3<D#^l8fflo-^7^/^ 

*> s^jsSffl n — V4>\s& km t$f&<o y 4 *m 

■^»<D«ife^o«iafijS«aS:a:3tet- a ^ 4 

a (^tf** te7 4^?$:%m't6^k 

[0 10 5] #clc, *«MIIJSo«lBo»*8<o*ffM<o 
[0 10 6] aK»8<OA*W^ ETlfc^Ufc* 
(4, SfS^)»«ff*lft«*(c:J:or»5>ix5iii«J: 9 t> 

fcHtic J: o "C»*S3E«-r 6 J: .9 lw Lti/^, 
[0 10 7] IUl 4tC|4, SKJB8<OA«:«t It, H 

\<nv~--J^y ^ffl^^kKB^c^3v^r/B^feffS:3^>© 

*S4roa8ia^t« 4*J, l 4<o«fiK»c*j 40 

[0 10 8] r^T% aBE»8 0>Aff«ltmiE*2ro* 

/h* > 3»oi©8/h$ > 4£-#> i0>flg/N¥*-c$>£ 
wtSrfiJfflLT, 3 5>^i^^^Ud^^v^^ 
ten, IB®«tl^C*P*«S:^-r5H«*i 12W» 
%L$L$tk. 2^1^M^t5LHfg^lll 
0*tt*»S:WfcLTV^. 50 
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[0109] Lrt^L, (315 Jc^t-H««««H-CM e> 

a5ci-Srti5US5 3 5 £ < % ,t/3-jr/4 = */l 2*: 

*T,& 0 4*5, Hi 5 (4, mjfeL L L«* 109. LLH 
«#1 1 0, LHftfl 1 1, H«#l 1 2«)*«4>W- 

tt&kLX\*^Z>(DX\ Hl5lC*51^T, attfiO. 2 7c 
K:ift-3<»5*?ffi;«Ji&5h 7cleifi^< IS^i««/S5>£^L 

[0 110] COJ; ?&;:£;7>^ aKS8©M«-C 
#4, ^<OPp^^^-T-<<, 2/3ffiF7-f/^«4 0S: 

loiii] hi 4^-r*8co*«:flfy<7>i? 

hiS!3Elfea4tc*5V^T, fflrtSL L Lffi # : 1 0 
9 , 1 1 tdJioT 2ffl?<0#iftffifc:T y^lhv^Sn, 

[0112] *PS^1 3 j&* P> 1 35 k LH 

'ffe#l 1 114, ^n^tbT 1 4? 1 6Jci"- 

ft-^114, 1 3 6iSJra*Sl .8JCTfflf«'&fie$tLS. 
cr^Tco^SlcJ: 19, u-<^2<o^^^Tt-5 0 

««t«»«f±. hi 5-c^r«{-'7c/2^fflsi-s D ^ 

^Pglfl 8^^>m^)^^fcm^-l 3 7(4, 2/3f^7 
-C/^^^4 0tCi||)bn5o 

[0 113] ^&2/ 3{B7 4 ^£$14 0X~l^ 5feT, 
±BE«*1 3 7^/5/^^74 3lc4ot2^i 

^StcT^^f-^^/u-TSo :or^fy^7 4 3i: 
r7y/fy^u*ixt«ti 3 J&i:3»©2 
fflpo#HftaaejftJc»«; L/cy^ ^^/U7 ^/^4 4 tcr 

[0 114] I Of -< v^^ /^7>f 4 4 tCO 7 >f /U^ 

y ^^a?*«#i 3 9*4, -to 

a. ^^t^74 SJC^oT 3^Olf0CO^&SfC 

y^v-y-vTVi- (Pfl5i#) :^i)yf^7 4 

5 ©m*«*^ 3 #0 1 «(D»*at»/hSixfctB^ia 

^ft-^1 40 k UTtU^^tL^o 
[0 1 15] i^Jc, k%£rf 4V>$ tvy 4 4WM 

[0 116] CwT\ il^, f iS 
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[0117] _blEx ^9' fry 4 fr$ 4 4 oeaBBs* 

Gu(z)= 1 + Z" l + Z" 2 + Z" 3 + • 

Gd(z)= ( l + z" 1 * z - 2 + z^^- 
^l-J:^ ig^&^ff^l 3 7$:, 2/3{g:7-</b 
^^J4 otcJ: 9 3#<B2«K«Mftfl?*«-*-3r fc*s-C# 

[0 12 1] fc*5, »8<75Aft«-ett, 3»<0 1Oj(m 

J: o r# e> S iB» J: .9. t> * S ,<■ ;-&t?> : 

«wtdsa*Cv\ ' " " 

[0 12 2] »8 0*tf«^«j5S.tt,-55*ttSrR 

"^Ufcfij^sfcSo mil. ii«U/bftriiS«a«* 

[0 12 3] *«^JIlj6<0»ffiO*9<OAfr«W 
[0 12 4] SK»9W*»W<Z>*&, E] 1 fd^L/c? 

**v^«fiE©a!Xasi«S:, s r4 9 J9fry<<fr9. '¥ 

^itfcto r wnaagft-r j; 5 u r ^ 5 . 

[0 1 2 5] Hi 6JC(i, %mm9V>M?ftMt LT, @ 
[0 12 6] SK»9<0*flc«i:«HS»3<Oft 
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G(z)*U lW7y^f>^^ji|it^G 

u(z) k#$^>zfj\sm<Dtemm%L*Gi>{z) tt^hTm 

s£ (1) <D£?\z.m&tiZ>b-fZ><> 
[0 1 18] 

G(z)= Gu(z)XG D (z) (1) 

^co^: (1) ojBSfcrsoii, #ftS£««*fwu/ 

[0119] fete:, a; (1) ^*i*-efc5»fiIBB[ 

fiTiea: (2) , * (3) T*-^x<btt6o 

10 [0 1 2 0] 

* • + z ( 2 ) 

. . . + 2 -(D-l>) / D (3) 

m&ft.t, 2»©i©)l?«SS:±«t5LH«f 1 1 1 
4#m<Z>««fi££/£r5LLH«# 
20 1 1 0©#«fifc#«r*5£ LTfi&LtV^6o 
[ 0 1 2 7 ] L*>U H 1 7 <o«_J6ft#«B|-eW 
J: 5 t-'J -tofe* 3 6d»M<bittft\ n/Q (omm l-fr 

"T6^ t ^ffi**< , nX 5 -t.7c/8;==. ■3..7c/.4.Q.^*t, 

[0 12 8] rOctpftwt^b, SK»9C5Aflc«"C 
tt, r©B8JH*:S;flai-'<<., 4/5fS7^yu^ffl4-9Sr 
30 Htt, »*S:**S-fr<ev^<ftSaElfttlia-rsJ: 5K: 

[0129] -Tfcfc*), (H 1 6 K^f* 9 ©^fffll© ^ 
; x-^Uy hiS!3E««S4(Ct5V>"C. BUlB L L L 1 0 
9X1*1- LH«*1 10tt, ^t'tl7y/f ^7 
9, 1 HcJ:oT2«a)*«Klcr7 7 p t^Sti, 
* bl: ^tif MJSt d -/^ 7 ^ ;^ l 
&&m'>'('*xy<<fr;?.i 2\z.X *)y<<iV9 V 

ang«i 3jcT^#©w«-s-dtiSftstb*« 

40 3 5dS*fifeStLS 0 ftis, SKaD3MSi 3 3ft^tti*StL 
1 3 5 »s«o««SMS«ttu B 1 7 T-^i"««c « 

[0130] %&4/5mys< 9 -era, ifcl\ 

±IB«#1 3 5«:7y^t^7 4 6 »C J: o T 4 

rTyyty/zi/Snfeftfuiri, £^c5#?>4 

fflF^WttiaSift^SJEEUfcx-f *J* fry 4^9 4 7\CX 

yjfr? y v^^t^-So 

50 [0 13 1] Z-O)*r4*J9fry4fr&*l~£0>y4fr& 
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y v^tcJ: V&htitLyjfrtft^t^x 4 2 14, ^(O 
[0 1 3 2 J &3b\ _hfB7^ 4 7 COfi^ 

H«fi, mi^tfc^; (l) , a (2) , a (3) (ctfco 

U=4, D=5t*U<Dt'fc-5 0 
10 13 3] &(C, *ISWIIJfi«>»lBO» 1 OCO^fr^J 

[oi34] ^mm i o © AfM?y<z>»g\ a 1 (-^ ufc 

[0135] HI 1 8 Kltt, 1 0 (DMfcMk IT, .. 

" *5 ^ r , atria* Si £ W t w^s* tc (4 * W*£ f*i - c6 *T 

[0.136) w ©H l 8 ic^tS l 0 ©^ffMw 9 ir-. 
[0 13 7] 3tt2/3«:7.f /WSS4 0T(4, Ji|B9 

S#f/££frfcm^tl{£{f-^i o 4iry7 , ty7 4 7 4 3 

K.J;oT 2 r 7 7*ty7 p ;H s Wy7" 
f - v^Wf-^ I44££<b(c3#<0 2 ffipoflPtftSgElfefc: 
*tJ6Lfcf*>r v^^/^^-f yu^ 4 4\z.x? a y 

*«r^«-§-l 4 5(4, .^V^^s?? 45C«toT3^ 
^lfSOWttSfil^^^^/U £*U 35> 

<0 2«o«<ftfifc:3B/hSixfcffl*iB««#i 4 6 £ IT 

[0 13 8] &(£, ##W*ft<o«lB<0» 1 ioIW 

Gu(z) = 1 + z * l + z - 2 +' z ' 3 + • 
Gu(z-») = 1 + z + z 2 + z 3 + • • 

a (4) ommfttsm, H»^**MeLT^5 0 

G (z) = ( 1 + z ) (l + z" 1 )/'2=(z + 2 + 
z- 1 ) /2 

wtL*47-f/^Oft»AS 3 &T-, ^$C* 5 (1/ 

2, i, 1/2) -c*>5^6We>dMcBjBMWT?*)5r 
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[0139] M§B& i i (o^wmco^. m 1 1-^ ufc 
(4, ^©jK^SEiftft^JioTS^SiiiftiDt) 
fty-p-v?^ r s/7 p ^>-^^^fprix^(4ffi^coM 

- [0 14 0] Hi 9(C(2, 1 LT, 

Bl^x-^y h»#fl:««K:fc^T#fc«S:3# 
(7)5^«ALTl^t6^(7), hm 
10 «»6B4<Z)«K«rtS:^i-. ^(Dmi 9<Dffij$ttZ 

' *3ivr\ i«ria#ig^i^c-**K*ictt-?:n^ixiRi--w» 
[0141] z<nmi 9tc^-r^i i©*#«©?x- 

04(4, 5/3«7^r^aJ5*0lc:iS|P>tLSo 
[0 14 2] SK5/3fS7>r/U^lfP5 0T?(4, ±12^ 
hi»«»S2|c«dc»3.5(i:T:«.a*-Ci8«». 
WH^^^L/cm^tlj^ff ^ 1 0 4*7-^^7 5 2 
20 (CtoTSffiPOjSlftStcr'y^V^L, tW7y^ 

-y-^^Wf-^i 4 7£$6fc3#^5fflw#*fl^eifclc 

6o ^O^s ^(Of^i ^ZJls? j 5 3^fj07"V^ 
* *^fg-§- 1 4 8 (4, f -y ft vfr >-^7, t 5 .4 t !c J; ^ X 3.<% 

tlCJ:^ 3#<D5»®#^fc^ 
^1 4 9 35S&JS*i5r £Kfc* 0 
[0 14 3] rrT\ ^llOlM^T^tS 

5 3<7?eaiifRtcov^TUiW"rs 0 . 

30 [0 14 4] COfl l^WJOi^ U>DTfea 

isjB s oAftw-cst^fca (2) . a oroeaHft 

T(4, W&tfTIStf):* (4) <D*H/&£&£J; 5KL"C^ 
[0 14 5] 

G(z)=Gu(z) XGu (z" 1 ) /U (4) 

<au Gu(z)itwT^ (s) , a (6) -essns. 

40 [ 0 1 4 6 ] 

. z ^i) ( 5 ) 
• +z»-« (6) 

[0 14 7] ±&L*L£9td, **MI?liSa>?glB»c*3^ 
T(4, «#{b« i^^-y) T^x-7-Uy h 

50 -eU3&>*aStLtv^ft**ofc»«S3E«S:ff 5 ft^-^ 



(14) 
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st LraBEea^r3a»o««ftaiftsixfcw«s:«^ 

So 

[0 14 8] r^T% «*f*«/h©»&K:rtU 
-Tartlet*, -H-»a*HiJ«-*:Sri:*s^rffiT?fe5 8 

[0 14 9]-*, !>x-^l/s' 

beet, r y^^^^xtr-frfiEfflo-^^w'/^ 
[oi5o] ^tc^^mo)^x(omm<Dmm\^mv^ < 

[0151] *HJS^»ffi(ci:ix^-.-aW^1-6 30 
[0 15 2] 

TOMMWDtr^fy^yy^ y^vf- 40 
t^ffi^^u* y ^^fr? «t sicLfcc t, * 
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$ ti *> ^ h> * 5 a * *r Mm&mmQk *im&m& l 

fclilft («/J\m«:*LfciiKft) 0>1E« ■ 
[0153] -r*t> J:nri, i^B^CTli 

fete, «^^fflE*atf***WKB^f+»Lr, ^ 

laB^W^ttttW]^, , , . . ,-. ....... ;j: 

[HI i ] ^*M*J6o«ffl<o ^ ^-^^ y Kffl4ft3SS" 

[13] il^co^^-yu^ HIE»«i0S*:»dc 
[i4] 2 ftTcHfco^SE^W (»«u-<yu=2) £^ 
[IH5].II^O®^-fC^LT^5>S , J (^#J^/u= 

2) bfc«^o#*«iiift4:^i-iii-efc5o 

lie] a^o^^-^U'y.hisaRfflos*** (i^ 

[07] »l<Oft#«tLT, 2(7)'<#*5>0 1fflFOj» 
n y ^laIB|g|l?*>6o 

[18] »2W**flfcit, 3»^l«(D#PflfcSKIft 
[B9] 8 3WA*«tUT, 5»<0 1««««fiK» 
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